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Determination of the electronic structure is a key factor to perform easy and fast estimation of chemical,
physical and biological activities of conjugate molecules. Electronic structure of this kind of molecules can
be easily determined using UV-vis spectroscopy and electrochemical measurements, so parameters as bang
gap energy (Eg), ionization potentials (IPs) and electron affinities (EAs) can be estimated [1].
However, when comparing the properties of a series of similar molecules, the influence of specific
moieties, on a determined property could be hard to evaluate due to the proximity of the produced experimental
results. This problem can be overcome by the application of theoretical models suitable to the evaluation
of molecular electronic structure.
In this way, density functional theory (DFT) can be applied to study the electronic structure and
the optical properties of series of conjugated molecules. Using this approach it is possible to accurately
calculate the Eg and the energy values for the HOMO and LUMO orbitals and the influence of each different
moieties on those values. Those calculations open the possibility for the prediction of the optical transitions
in these materials and the values for EA and IP, which ones are directly related to HOMO and LUMO orbital
energy.
DFT calculation of a series of conjugated polymers and molecules are compared to results obtained
by UV-vis spectroscopy and by electrochemical measurements to estimate the electronic structure of those
compounds accessing the optical and electrical behavior when applied in photovoltaics devices [2, 3].
In addition, theoretical calculations were performed on series of molecules with potential application
as antimicrobial drugs. The relative energy position of the LUMO orbital in the series have showed that
the biological activities in incremented for molecules with high-energy LUMO orbitals [4].
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